Introduction
Chronic sinusitis is a common disorder, which often leads to recurring ventilation problems of the paranasal sinuses [1] . Despite conservative and surgical treatment including application of currently available stents, renewed surgery remains the only alternative [2] . As part of the collaborative research centre 599, the development of a stent was initiated, which decomposes itself after a certain period of time and simultaneously promotes the formation of new mucous membrane, thus preventing renewed scarring of the constrictions in the paranasal sinuses.
Methods
In the first phase, suitable magnesium alloys were identified using defined mechanical parameters. In vitro experiments were then conducted to test these alloys in view of their corrosion behaviour and biocompatibility. Afterwards the optimum geometry of the stents was determined and integrated into the production process. The corrosion behaviour and biocompatibility of the stents made of MgF2-coated MgNd2 alloys were then tested in in vitro and ex vivo experiments using bovine udders. This was followed by in vivo tests in porcine models with duration in situ of 45, 90, 135 and 180 days (Fig. 1 ). Every 45 days the stent was controlled endoscopically (Fig.  2) . The explanted stents were embedded. After having processed the samples, Masson-Goldner staining was performed. In order to be able to better assess biocompatibility and degradation behaviour of the alloy in vivo, test objects were placed in the frontal sinus of the animals and explanted at equal intervals. The volume loss was measured using micro-CT imaging (Fig. 3) . Measurements using the scanning-electron microscope and energy dispersive x-ray imaging completed the analysis (Fig. 4) . 
Results
The MgNd2 alloy shows suitable mechanical characteristics ( Table 1 ). The additional coating with MgF2 slows down the corrosion in vitro, which results in adequate duration in vivo [3] . The in vitro and ex vivo experiments on perfused bovine udders indicate biocompatibility [4] . All animals survived surgery and subsequent in vivo experiments which were conducted in accordance with the experimental protocol. The only complication observed was wound dehiscence, which occurred in two cases where secondary sutures were used. The stent was dislocated after 90 days in one case. The endoscopic control of the mucous membranes after 45 and 90 days showed almost exclusively no findings. The stent lumen was free. After 135 days increased local reaction of the mucous membrane could be observed, including vascular markings and hyperplasia. Histopathological processing of the explants showed inconspicuous bone without any signs of osteoneosynthesis or osteolysis (Fig. 5) . The mucous membrane was preserved and showed signs of hyperplasia where stents remained longer. 
Discussion
The newly developed MgF2-coated MgNd stent is characterised by a high level of reproducibility and possesses suitable mechanical properties. A specially high degree of biocompatibility and good corrosion properties in the paranasal sinuses of the pig provide a solid basis for further in vivo experiments and translation.
